In a continuation of the study at the Bureau of the metals of the platinum group, a series of platinum-rhodium alloys containing approximately 10, 20, 40, 60, and 80 percent rhodium was prepared from pure platinum and pure rhodium. The melting point, hardness, density, electrical resistivity, temperature coefficient of resistance, and thermal electromotive force against platinum were determined for each alloy. The microstructure of each alloy appeared to be that of a solid solution.
The particular qualifications of the alloys containing 20 to 40 percent of rhodium, for use as resistance furnace windings for service at high temperatures, are discussed. Research, vol. 6, pp. 1119 Research, vol. 6, pp. -1129 Research, vol. 6, pp. , 1931 In each of the time-temperature curves summarizing the observations during melting and freezing of the different alloys only one break was detected instead of the two that might be expected at the solidus and liquidus temperatures of a solid-solution alloy. In every case, the break was pronounced, and temperatures that were constant, within the uncertainty to which they are given, were obtained both on melting and on freezing over periods of from 2 to 5 minutes. For each of the alloys there was close agreement between the temperatures at which melting and freezing occurred, which indicates that the range between the solidus and liquidus temperatures is probably small. Evidently, at the high temperatures at which the observations were made, the change in the rates of heating or cooling at the solidus and liquidus temperatures was too slight to be detected with the optical pyrometer and the procedure employed. figure 3 indicate that the density of the platinum-rhodium alloys decreases regularly with increasing rhodium content.
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The electrical resistivity was measured on wires 1 meter long by 1 mm in diameter, annealed at a temperature of approximately 1,500 C. The results are plotted in figure 3 The specimens used for the microscopic examination were swaged wires, 1 mm in diameter, which had been annealed at 1,500 C. Figure 4 shows the microstructure of the alloy containing 37.5 percent of rhodium. This was typical of the structure of the other alloys of the series. Only the requirement of a higher operating temperature would appear to justify the use of the less easily worked alloys of higher rhodium content.
Washington, November 10, 1933.
